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The International Convention for the Control and Management of Ships Ballast Water & Sediments was adopted at a Diplomatic Conference at IMO in London on 13th February 2004. Representatives of 74 States, one Associate Member of IMO, observers from two intergovernmental organizations and 18 non-governmental international organizations attended the Conference.
The main impact of these requirements is that ballast water exchange will be phased out as an acceptable method for complying with the Convention by 2016, depending on ballast water capacity and the delivery date of the vessel. After this, ballast water treatment will be the only remaining option for complying with the Convention.
The Convention contains a treatment standard that cannot be met by treatment methods and technology available today. However, the standard is believed to be obtainable by the time ballast water exchange is to be phased out. Should this not be the case there are openings in the Convention to reconsider and amend the treatment standard in line with technical development​[1]​. 





Initially ships were built so that they always could carry merchandise on board, which was loaded/unloaded or transferred in a port, for then leaving port with the existing loads on board. When commerce did not allow to carry out this interchange in the following port, the ship was filled with cargo, that- if thrown over the bulwark rail-, did not represent a loss for the owner of it and thus the empty spaces created, were then filled with solid inert loads, mainly consisting of stones or rocks of diverse types, that served as weight or ballast of the ship. It took time to manipulate them and represented a possible loss of stability of the ship when moving during the passage.

With the introduction of the steam and the helix in the ships, with great part of its hull underwater and its helix little submerged, by the end of 1880 tanks started to be used to store water as ballast on board of those ships.





The problem of non-indigenous species introduced by ballast water in ships was also being recognised by broader environmental forums. The United Nations Conference on Environment and Development (UNCED), in Rio de Janeiro 1992, recognised the issue as a major international concern and urged states to assess the need for additional measures to address degradation of the marine environment from shipping, including the adoption of appropriate rules on ballast water discharge to prevent the spread of non-indigenous organisms.


	Between 1993 and 1997 the UNCED issued a series of Directives to prevent the spread of non-indigenous organisms​[2]​. The revised Guidelines incorporate further recommendations on tackling the problem, including how to lessen the chances of taking on board harmful organisms along with ballast water. Unnecessary discharge of ballast water should also be avoided. Procedures for dealing with ballast water include exchange of ballast water at sea and discharge to reception facilities, while the Guidelines note that in the future treatment using heat or ultraviolet light could become acceptable to port States​[3]​.

In Monaco, headquarters of the International Hydrological and Oceanographic Institute a study has been carried out focused on the tropical green alga Caulerpa taxifolia which was probably introduced to the Mediterranean in the 1980s. It replaces native sea grasses (such as the flowering Posidonia oceanica, only found in the Mediterranean) and limits the natural habitat for larval fish and invertebrates. In 1984, it was first recorded covering an area of just one square metre off Monaco. It then spread inexorably, covering 3 hectares in 1990, 30 hectares in 1991, 427 hectares in 1992, 1,300 hectares in 1993, 1,500 hectares in 1994 and more than 3,000 hectares in 1996. Today it covers thousands of hectares along the coasts of France, Spain, Italy and Croatia.

3.-	DEFINITION OF BALLAST WATER





Ships are designed and built to move through water carrying cargo. So if the ship is travelling empty to pick up cargo, or has discharged some cargo in one port and is on route to its next port of call, ballast must be taken on board to achieve the required safe operating conditions. This includes keeping the ship deep enough in the water to ensure efficient propeller and rudder operation and to avoid the bow emerging from the water, especially in heavy seas.

Some types of ships require large amounts of ballast water, primarily for journeys when the ship is unladen, including dry bulk carriers, ore carriers, tankers, liquefied gas carriers, oil bulk ore carriers. Other ships require smaller quantities of ballast in almost all loading conditions, to control stability, trim and heel. They include container ships, ferries, general cargo vessels, passenger vessels, roll-on, roll-off ferries, fishing vessels, fish factory vessels, military vessels.

























Shipping moves over 90% of the world’s commodities and transfers approximately 3 to 5 billion tonnes of ballast water internationally each year​[5]​. A similar volume may also be transferred domestically within countries and regions each year. Ballast water is absolutely essential to the safe and efficient operation of modern shipping, providing balance and stability to un-laden ships. However, it may also pose a serious ecological, economic and health threat.  
Alien life forms that hitch a ride across the oceans in the ballast water of ships (and which could be called “micro-stowaways”) have been creating significant problems for the marine environment, public property and human health. Unlike oil spills and other marine pollution caused by shipping, exotic organisms and marine species cannot be cleaned up or absorbed into the oceans. Once introduced, they can be virtually impossible to eliminate and in the meantime may cause havoc.
Specific examples include the introduction of the European zebra mussel (Dreissena polymorpha) in the North American Great Lakes, resulting in expenses of billions of dollars for pollution control and cleaning of fouled underwater structures and waterpipes and the introduction of the American comb jelly (Mnemiopsis leidyi) to the Black and Azov Seas, causing the near extinction of anchovy and sprat fisheries.
The bacterium Vibrio cholerae (cholera) has been transported from Asia to Latin American coastal waters, probably through discharges of ballast water, and South-East Asian dinoflagellates of the genera Gymnodinium and Alexandrium, which cause paralytic shellfish poisoning, have been dumped in Australian waters, harming local shellfish industries.

5.-	ELEMENTS OF THE CONVENTION

The International Convention for the Control and Management of Ships’ Ballast Water and Sediments is divided into Articles; and an Annex, which includes technical standards and requirements in the Regulations for the control and management of ships' ballast water and sediments. 
The main features of the Ballast Tank Convention are outlined below.
a)	Entry into force
Article 18 establishes that the Convention shall enter into force twelve months after the date on which not less that thirty States, the combined merchant fleets of which constitute not less than thirty-five percent of the gross tonnage of the world’s merchant shipping, have either signed it without reservations to ratification, acceptance or approval.
	
	For States, which have deposited an instrument of ratification, acceptance, approval or accession of the Convention after the requirements for entry into force thereof have been met, but prior to the date of entry into force, the ratification, acceptance, approval or accession shall take effect on the date of entry into force of the Convention or three months after the date of deposit of instrument, whichever is the later date​[6]​.
	
b)	General Obligations
Under Article 2 General Obligations Parties undertake to give full and complete effect to the provisions of the Convention and the Annex in order to prevent, minimize and ultimately eliminate the transfer of harmful aquatic organisms and pathogens through the control and management of ships’ ballast water and sediments. 
c)	Reception facilities
Under Article 5 Sediment Reception Facilities Parties undertake to ensure that ports and terminals where cleaning or repair of ballast tanks occurs, have adequate reception facilities for the reception of sediments. 
d)	Research and monitoring
Articles 6 and 7 call for Parties individually or jointly to promote and facilitate scientific and technical research on ballast water management; and monitor the effects of ballast water management in waters under their jurisdiction. 
e)	Survey, certification and inspection
Ships are required to be surveyed and certified and may be inspected by port State control officers, who can verify that the ship has valid certificates.
f)	Technical assistance
Under Article 13 Parties undertake, directly or through the IMO and other international bodies, as appropriate, in respect of the control and management of ships' ballast water and sediments, to provide support for those Parties which request technical assistance to train personnel; to ensure the availability of relevant technology, equipment and facilities; to initiate joint research and development programmes; and to undertake other action aimed at the effective implementation of this Convention and of guidance developed by the Organization related thereto. 
g)	Annex 
Section A (General Provisions)
This section includes definitions, application and exemptions. Under Regulation A-2 General Applicability: “Except where expressly provided otherwise, the discharge of Ballast Water shall only be conducted through Ballast Water Management, in accordance with the provisions of this Annex.” 
Section B (Management and Control Requirements for Ships)
Regulation B-1 states that ships are required to have on board and implement a Ballast Water Management Plan approved by the Administration. The Ballast Water Management Plan is specific to each ship and includes a detailed description of the actions to be taken to implement the Ballast Water Management requirements and supplemental Ballast Water Management practices. 

Ships must have a Ballast Water Record Book (Regulation B-2) to record when ballast water is taken on board; circulated or treated for Ballast Water Management purposes; and discharged into the sea. It should also record when Ballast Water is discharged to a reception facility and accidental or other exceptional discharges of Ballast Water.

The specific requirements for ballast water management are contained in regulation B-3 Ballast Water Management for Ships:
	Ships constructed before 2009 with a ballast water capacity of between 1500 and 5000 cubic metres must conduct ballast water management that at least meets the ballast water exchange standards or the ballast water performance standards until 2014, after which time it shall at least meet the ballast water performance standard. 
	Ships constructed before 2009 with a ballast water capacity of less than 1500 or greater than 5000 cubic metres must conduct ballast water management that at least meets the ballast water exchange standards or the ballast water performance standards until 2016, after which time it shall at least meet the ballast water performance standard. 
	Ships constructed in or after 2009 with a ballast water capacity of less than 5000 cubic metres must conduct ballast water management that at least meets the ballast water performance standard. 
	Ships constructed in or after 2009 but before 2012, with ballast water capacity of 5000 cubic metres or more shall conduct ballast water management that at least meets the ballast water performance standard. 
	Ships constructed in or after 2012, with ballast water capacity of 5000 cubic metres or more shall conduct ballast water management that at least meets the ballast water performance standard. 
Other methods of ballast water management may also be accepted as alternatives to the ballast water exchange standard and ballast water performance standard, provided that such methods ensure at least the same level of protection to the environment, human health, property or resources, and are approved in principle by IMO’s Marine Environment Protection Committee (MEPC). 

Under Regulation B-4, all ships using ballast water exchange should: 
	Whenever possible, conduct ballast water exchange at least 200 nautical miles from the nearest land and in water at least 200 metres in depth, taking into account Guidelines developed by IMO; 
	In cases where the ship is unable to conduct ballast water exchange as above, this should be as far from the nearest land as possible, and in all cases at least 50 nautical miles from the nearest land and in water at least 200 metres in depth. 
When these requirements cannot be met areas may be designated where ships can conduct ballast water exchange.  
Section C (Additional measures)
A Party, individually or jointly with other Parties, may impose on ships additional measures to prevent, reduce, or eliminate the transfer of Harmful Aquatic Organisms and Pathogens through ships’ Ballast Water and Sediments. 

In these cases, the Party or Parties should consult with adjoining or nearby States that may be affected by such standards or requirements and should communicate their intention to establish additional measure(s) to the Organization at least 6 months, except in emergency or epidemic situations, prior to the projected date of implementation of the measure(s).  When appropriate, Parties will have to obtain the approval of IMO.
Section D (Standards for Ballast Water Management)
The Convention defines two types of ballast water performance standard:

a)	Ballast Water Exchange Standard  (Regulation D-1)

Ships performing Ballast Water exchange shall do so with an efficiency of 95 % volumetric exchange of Ballast Water. For ships exchanging ballast water by the pumping-through method, pumping through three times the volume of each ballast water tank shall be considered to meet the standard described.  Pumping through less than three times the volume may be accepted provided the ship can demonstrate that at least 95 % volumetric exchange is met. 

b)	Ballast Water Performance Standard (Regulation D-2)

Ships conducting ballast water management shall discharge less than 10 viable organisms per cubic metre greater than or equal to 50 micrometers in minimum dimension and less than 10 viable organisms per millilitre less than 50 micrometers in minimum dimension and greater than or equal to 10 micrometers in minimum dimension; and discharge of the indicator microbes shall not exceed the specified concentrations. 

The indicator microbes, as a human health standard, include, but are not be limited to: 
a.	Toxicogenic Vibrio cholerae (O1 and O139) with less than 1 colony forming unit (cfu) per 100 millilitres or less than 1 cfu per 1 gram (wet weight) zooplankton samples; 
b.	Escherichia coli less than 250 cfu per 100 millilitres; 
c.	Intestinal Enterococci less than 100 cfu per 100 millilitres. 
Ballast Water Management systems must be approved by the Administration in accordance with IMO Guidelines. These include systems, which make use of chemicals or biocides; make use of organisms or biological mechanisms; or which alter the chemical or physical characteristics of the Ballast Water. 
 
Section E (Survey and Certification Requirements for Ballast Water Management)
Gives requirements for initial renewal, annual, intermediate and renewal surveys and certification requirements.  Appendices give form of Ballast Water Management Certificate and Form of Ballast Water Record Book. 
g)	Resolutions adopted by the Conference
The Conference also adopted four resolutions: 
	Conference resolution 1: Future work by the Organization pertaining to the International Convention for the Control and Management of Ships’ Ballast Water and Sediments.
	Conference resolution 2: The use of decision-making tools when reviewing the standards pursuant to Regulation D-5. 
	Conference resolution 3: Promotion of technical co-operation and assistance. 
	Conference resolution 4: Review of the Annex to the International Convention for the Control and Management of Ships’ Ballast Water and Sediments.
6.-	ANTI-INCRUSTING PAINT 

Apart from the outlined ecological tragedies, there are other problematic aspects that though remediable, must be taken in consideration. It is a well-known formula that a clean hull reaches higher speed with less fuel: an ideal equation for any ship owner. Therefore the marine painting manufacturers have kept investigating and introducing in the shipbuilding and naval construction sector substances aimed to maintain the hull free of crustaceans, seaweed and molluscs.





The introduction of invasive marine species into new environments by ships’ ballast water, attached to ships’ hulls and via other vectors has been identified as one of the four greatest threats to the world’s oceans​[8]​. There are thousands of marine species that may be carried in ships’ ballast water; basically anything that is small enough to pass through a ships’ ballast water intake ports and pumps. These include bacteria and other microbes, small invertebrates and the eggs, cysts and larvae of various species.  The problem is compounded by the fact that virtually all-marine species have life cycles that include a planktonic stage or stages.  Natural barriers, such as temperature and landmasses, have prevented many species from dispersing into certain areas. This has resulted in the natural patterns of biogeography observed in the oceans today. 

The vast majority of marine species carried in ballast water do not survive the journey, as the ballasting and deballasting cycle and the environment inside ballast tanks can be quite hostile to organism survival. Even for those that do survive a voyage and are discharged, the chances of surviving in the new environmental conditions, including predation by and/or competition from native species are further reduced. However, when all factors are favourable, an introduced species by survive to establish a reproductive population in the host environment, it may even become invasive, out-competing native species and multiplying into pest proportions. The survival rate of species after discharge depends upon the conditions of the receiving area, with species more likely to gain a foothold when conditions are similar in terms of, for example, salinity and temperature. Studies indicate that typically less than three per cent of the released species actually become established in new regions - but just one predatory fish species could seriously harm the local ecosystem.













^1	  In this context it is necessary to mention the International Convention for the Prevention of Pollution from Ships (MARPOL 73/78), as it is one of the most important legal instruments in the prevention of contamination derived from marine transport activity. The main modification introduced by it, from a naval construction point of view, was the introduction of segregated ballast tanks (SBT), avoiding therefore the use of the tanks for ballast and with sufficient capacity to fulfil the norms of trim and draught of the vessel.  Ballast water is taken on board to maintain stability, such as when a vessel is sailing empty to pick up cargo or after having unloaded cargo. Ballast water contained in segregated ballast tanks never come into contact with either cargo oil or fuel oil. In addition MARPOL 73/78 introduced the concept of clean ballast tanks and related operational procedures. To have so-called dedicated clean ballast tanks (CBT) means that specific cargo tanks are dedicated to carry ballast water only.
^2	  The IMO created the Marine Environment Protection Committee (MEPC), which together with other informal working aims to discuss papers on ballast water, and endorse proposals presented. The main outcome of the discussions was the adoption in November 1993 of Resolution A.774 (18) on Guidelines for Preventing the Introduction of Unwanted Organisms and Pathogens from Ships' Ballast Waters and Sediment Discharges. Since 1993, the ballast water-working group has been working on developing the draft regulations. The working group has become an established feature at MEPC sessions, with increased levels of participation by non-governmental bodies as well as individual countries that have become more aware of the problem. In March 1997, the MEPC agreed an updated version of the Guidelines on ballast water, which was adopted by the 20th Assembly of IMO in November 1997 (Resolution A.868 (20)- Guidelines for the control and management of ships' ballast water to minimize the transfer of harmful aquatic organisms and pathogens).
^3	  Amongst the many case studies realized, here some paradigmatic examples: The American ctenophore Mnemniopsis leidyi, an organism originating from the east coast of the Americas, is believed to have been introduced into the Black Sea through ballast water in the 1970s. The comb jelly (an organism with similarities to a jelly fish) is a voracious predator on zooplankton and fish eggs and larvae and has been largely responsible for the collapse of the anchovy fishing industry in the Black Sea.The invasion of the Great Lakes by the European zebra mussel (Dreissena polymorpha), believed to have been introduced to the Great Lakes in the 1980s, cost the federal government US$11 per year to fight the zebra mussels, which were causing problems by swarming round water intake pipes of power plants and factories, in some cases clogging them completely.In 1990, Australia introduced voluntary guidelines on ballast water for ships calling at Australian ports. This followed particular concern over the introduction of toxic dinoflagellates to Australian waters, representing a real threat to shellfish farming industries on the Tasmanian, Victorian and New South Wales coastline. Toxic dinoflagellates are a type of algae known to cause paralytic shellfish poisoning in humans. Evidence suggested the toxic dinoflagellate Gymnodinium catenatum became established in Australian waters after arriving in ballast water - the species was already present in waters of Argentina, Japan, Mexico, Portugal, Spain and Venezuela and in Mediterranean sea ports. Toxic dinoflagellates of the species Alexandrium tamarense have a wide distribution and became established in waters off Melbourne.
^4	  Source: Australian Quarantine & Inspection Service 1993. Ballast Water Management. Ballast Water Research Series Report No. 4 AGPS Canberra.
^5	  Source: Programme Coordination Unit GEF/UNPD/IMO GloBallast Programme 2004.
^6	  At present, no State has ratified the Convention.
^7	  The TBT has been described as the most toxic substance never introduced deliberately in the marine environment. Its use as fungicide, bactericidal, insecticide and maintainer of wood is detrimental for many aquatic organisms.
^8	  The other three are land-based sources of marine pollution, overexploitation of living marine resources and physical alteration/destruction of marine habitat.
